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© An ink tank cartridge (5) is disclosed including a housing (11,50) removably mounted onto an ink supply 
needle (14,90) of the ink-jet type recording apparatus body. The housing being provided with an ink supply port 
(15,53,71) projecting from a bottom surface of the housing both inwardly and outwardly. A porous member 
(21,64) for impregnating ink is positioned inside the housing abutting against the ink supply port through a filter 
(17,55). The ink tank cartridge being further provided with a packing member (19,57,73) resiliently abutting 
against an outer periphery of the ink supply ne die at the nd of the ink supply port. An end opening is sealed 
with a sealing member (20,60,77) through which the ink supply needle penetrates. 

Accordingly, the ink tank cartridge of the invention is advantageous in that the ink supply needle does not 
require a sharp tip, air is prevented from entering the ink supply path of the recording apparatus, and a tight air- 
seal between the ink supply needle and the ink tank can be maintained. 



Rank Xerox (UK) Business Services 

(3.10/3.6/3.3.1) 
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a "S^^ 

to a structure of an ink tank cartridge for use? ?£ tSXn Z^'" 9 «• m0re P**** 

Generally, according to the recording apparatus 2 £?£L ^ m * m - 
• an ink tank constructed as a ca^Z i^oy^ 7Z TJ Z T*" *° 3 r9C ° rdin 9 head from 
advantages in that no smear is likely to occur d2TTL J? ,nk f car,nd 9 e actin 9 as an ink tank has 
However, undesired air bubbles can easilv ^ Z ZTJ^ 9 ° f "* while refi,,in 9 new ink or the like. 

in order to prevent air bubbles from entetg lei £ ^1^°^ SUCh 38 
example, Unexamined Japanese Patent Application OP?! m too? " ,qUeS haVe been P ro P° sed - *>' 
w apparatus in which an ink supply port dtaSSS^^Ii ^ 3 ' 82356 diSCl0ses an "Het recording 
supply need,e penetrates througVthe rSSt 1£ Z an 1 mT^** * * ^ ^ A metal ink 
recordmg head. The ink supply needle has ink bumI TtSL ™ patt \ communicati ' 1 9 with ink nozzles of a 
through the rubber tap. the diameter of which is abou imm ^ * S,de f surface to penetrate easi.y 

anti-corrosion material, such as stainless tf^ an ZeZZ IZ^J" * ™™ pipe formed of a " 
« person must operate the sharp needle very ca eSh, Z rJ„t t P P ^ 8Xtr9mely sharp " A «»rdingly, a 
To overcome the above problem and diff^w » n ( ' may b9 ' njur9d by the ,ip * »>e needle. 
50-074341 proposes an arr=n7 „ ™ m9d Patent App.ication (OPI) No. Sho. 

provided at an end opening of an ink mJ^JSi^TZ^ " ^ h °' e iS previous,y 
a seal member. According to this arranaemLr ITI , 9 9 0f ** packin 9 m8mber * sealed by 
be employed. a rrangement, an mk supp. y needle having a tip which is not so sharp cm 

■ use an ink tonk in which a 

leakage of ink or a »**tom*Ji£2Z2l i'SZT^^!™ Pr ° b,9ms such as 

"t is advantageous to maintain an 7nu l , 9 9rm ex P |a,ned hereafter, 
recording head in a range""::: -To to - ^LZnl T™* ^ "» ** <"* to a 

ejecbon of the recording head of the ink-iet tvn. S ( watemead ) so as to achieve a stable ink 
ink supply pressure using a heigh, ^l^TC^^ * iS diffiCU,t to co " fro1 

mk-jet recording apparatus of a? on^ CSt^? T'!f ' ^"'^ 109 case of a " 
mounted on a carriage. Unexamined Jap^Pa^^ ?^ a " d a " ink tank "rtridge are 
porous member is housed/Whin an UM^SS^^^ N °' HeL 2 7 r< ? 7364 PTO- that a 
the ink tank and the recording head owing to c£EJ action X ""^ ' ""^ Pr9SSUre between 

However, since the Japanese Pate^^T^l^T^ 
apparatus by which both an ink tank and a recoSna head' « ? „ d ' reCt9d to ° ne *»» of 
are replaced with a new one when ink ^^mtZl^l^ -nd ^ these compo ™* 
other problems or difficulties, such as undesired ai flow. ?™ S 9mpty> 14 d09s not ***** the 
occur when only the ink tank is soleonZTltSfZ Cead ^ *** " ^ ° f ink Which may 

«s accompanying the 

object of the present invention is to provide Tn ^^ an 
records apparatus which does not require anv shl^f w P ab ' y '° r USe in an ink "i et ^ 
entering an ink su P p.y path of the record „„ ZJZ' ™ *" of P™"** air 

or gas from 

the ink supply needle and keeping a high air ^LT" T" >nk tank is re P'«nished using 

The above and other objects cJL lcS^LT^T ? SUPP ' y M and the ink 
according to the present invention, a housing ItaWvloZ, T * • tank Which inc,ud ^- 

type recording apparatus body. The hoJr?teZ2S ^ J" 0 80 '" k Supp,y needle of «nk-jet 
surface of the housing both inward!y « ^Z °* TL" Pr ° jeCtin9 from a ^ 

positioned inside the housing with abutting Ste i k S u D T U n S nrt T be ': ,0r impre 9 nati "9 •* which is 
is further provided with a packing membeVSenfl^ ^blT V P ° rt t tnrou 9 n a ,i,ter - T ne ink tank cartridge 
needle at an end of the ink supply pT«5 a„ end ^T"" 1 " 0Uter of the ink s «PP'y 

which the ink supply needle penetrates P " 9 Wh ' Ch ' S S9a,9d with a sea,i "9 member through 

— ^^SyinTSli^ Ir/heTat " * - ^ * ^ — « 
sealing member to thereby wmmunicatewiHi inVZ! T 9 , pack,ng member dis P° sed above the 
the cartridge housing. AcL^y ^lo^ nS ^ *" P ° r ° US member ^"""odated in 
which is liquid-tightly sealed lv i^^S^^™^ with ink inside the tank 

supplied to the r cording head whilst kee^^ ^nli °" ter pe " ph ^ of 018 need » • so that the ink is 
the tank owing to surface 9 *J^£SS£ZZ£Z ^ * the M <> head a " d 
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j. j is a i^ssissr P9n ' phera ' parts shown in * * 

EtiT- 9XamP ' e ° f ^ * -*» - * « cartridge accordi n g to the present 

Fig. 8 shows an arrangemen o ffSfi ^doA? " «° W * B to th6 present in ™«™- 
Figs. 9-. and 9-.I are cross-sections ZoZ^ Z ™?* "* ^ to a 

the present invention; 9 '" k tank cartr,d 9 es accor *ng to a second embodiment of 

Smb™^ " -ling members and sealing members stopping 

fig. 10B is a cross-section cut along the line B-B of Figs 10A-1 to 5- 

prU IZST*" Sh ° Win9 m ° f " ^ ** ^ «^ to a third embodiment of the 

Present tZZ, * * ^ WW to the ink tank cartridge of the 

>*. applied to the ink s U pp ly c^ge. 
accompanying drawings; of which " "° W 58 descr,bed in *** wilh reference to 

^ VTi^ss? *: jsritr °\ a : T m ^ a « <° 

- recording apparatus is provided wim a irrSe ! Z!h PP " ed ^ Sh ° wn in Fi 9' tne "**t type 
longitudinal axis of a P .aten 3. On the c^^Ltll^Z"^ M ^ 2 "» res P ect * • 
droplets in accordance with a print signed aTLk ? ,nk "J et wording head 4 for ejecting ink 
head. A capping apparatus 6 is disr* S e TouZe a ^£2*Z l SUPP ' yin9 ink to *• recording A 
A> recording head 4 to prevent nozzlj . openhJJ^ ^Cno wZ J"" 88 " With 3 f '° nt surface ° f tn ° A 

are sealed by the capping apparatus 6 and Sc^TLTinf h 9 St ° PPed The n02z,e <*™"& 
vacuum pump 7 immediately after the ink tok£*£j ? f V 3 n89ative pressure ^ated by a 
ability is .owered during continuous prlng ? he ^Zn^S^T * °" e ° r " '" k 
Pipe 8 and stored therein. 9 J ted ,nk ,s ,ntro duoed to an ink storage tank 9 through a 

« lom»d unlta% a , ' ™* ™ ?L " ? ! " * 8 ** ™ s Wy port 16 

opening 16 of the ink supply port 15 projecting \L*2 n * 1 ! 100 Um 13 ^ bonded onto a" upper 
high polymer materia, or an ShxI^^S^J?^ 1 ^: 1 " The * ™* be * a 

-nner central portion of the ink supply p0 r^ ^ A ™2. Tm^h ^ * ^ P ° rtion 18 is forme d at an 
needle 14 to the inside of the support 1!^ fit S^IZ^L °J ^''^ C ° ntactin 9 the ink s ^ 
step portion 18 for providing a liquid sS" P de * h9 "* Supp,y P° rt 15 at * '™er side of L 

fi-m 20"* CS2 0^™; of ^Tkl * t "»~ ^ 3 *° ^ d ^ A se.ing 
formed of a sealing materia, such hb^ZT^ZXJ 0 ", ^ ^ 20 may pre,erab, V «» 
on the fi.m so that the fi,m 20 demonstrS ^J^'JSl 'T" *" With m9tal layer ,aminated 
force such as contact by a finger 9 S9a,ab,,,t y wh,le capable of being torn by an external 

- housing ,, FU(8W , me ^J^^J^~ m *^ 
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supply port 15 is compressed bv the ink diinni,/ ™* i C * 

opening 12 of the housing 11 and Z^s aZ^ JTn'" 9 *** h0USin9 - A ,id 22 ™™ the 
11 to compress the porous mTmbT?^ 

betwe.nthe.id22and the P or s m 1rnber2? " SP9Ct ' V9 ^ 24 *■* th ink ta " k cartridge 

5 b o tt o A : ^stsjs s ^;rr« rsrr e,ertrode 27 is provided * - 

tank and there is only ink in the in suppt port 5 ™7Z °TT* "I?* * ^ in the 

electrodes 26, 27 through a resistor r ann*. ■ V 9 " 4 ' an AC vo,te 9 e Vcc 's applied to the 

differential circuit 30. A c^i?2T^ " V ° lfa98 betW8en the 

is detected bv a 

o voltage variation ratio with a 'preset J^TE^ 0 ?! ' 0f « he dM «' ^cuit 30 representing" a 
variation ratio is larger than the pre Jt value tS I IT? SUPP,yi " 9 *"* 32 " ' f the v0,ta9e 
becomes almost empty, an ink maZVti InJT, ! ^ ""P"*™** * the porous member 21 
detected. W ' n9aM " d S ' 9nal ,s outout ** the ink near-end condition is therefore 

■ conic:, ^.^^^tZ?^f^^ , T^ ^ *• ^ ** - a 

14 for communicating Jink conSneS Shin the TS^SX "J* ^ ** SUPP ' y need,e 

inside the needle 14. * Supply port 15 w,tn an »* supply path 35 formed 

pressure is very useful as a means for 22^1^2?^ P""* The fi, " n9 * ink under ,ow 
Patent Application (OPI) No. ShTSSjJSH 1 P 9 qUa ' ,ty 38 teU9ht in Unej «mined Japanese 

Fig. 5 shows one examS of SfLf" ! P ' 3 ' am,nate film havin9 a,uminum ' W 
invention. The ink™ ^ * ^eTbTV^Ta 9 ^ ^ aC00rt * to *• 
provide a very high sealability, Lomp eSno Sin tSbZ, 1ST J'™ 37 f0rmed ° f a,uminum *** 
the films 37. P S,n9a,r,n,h9ba 9 andthenf "se-bonding at flange portions 38 of 

Japanese Patent No. Hei. 3-61592 teaches minn an t™, , 
applied during the packing of the ink tan^aSdoe whL n ™ 6X3 - P ' e " the negative P ressure * °° 
which the ink Ai,.ed within the ^tST?^ ET" " tf 1 * pr6SSUre und8r 

subject to atmospheric pressure becauseT tocaSn to -Z Z IE**" "* tank Cartrid9e is 
process are usually spaced far from ereh^M^S,, I- J^t ^ Pr ° C9SS 3 " d that for the paging 
produce air bubb.es wL the largTneg^ into tne ** become free to 

undesirable ink-leakage may occur ZTZZv Z Z Sl 9 ** P^ 3 ^ P™ess. As a result, 
obstruct the ink current flowing from £ * ^V2ZS5? B B T -Bd th9 P ° r ° US member ma * 
failure during printing Cartnd " t0 1,19 rec ording head which would cause an ink- 

cartrlT ^e^s^ T^ X 7* ~ - * »* 

^^tol^mJ^^^^lT ,ar " r (C,0S6r 10 3tm0SpheriC 

Accordingly, deterioration of the ^rintqSity dueTtSslr be ' m P re9nated «™ the ink is lowered, 
when using an ink which is not J£2TZ£%%!^ ^ Pr9Ven,9d - Further - e ™ 

helps the ink to deaerate whi.e stocked S^S^^TS^ fiT Pr9SSUre ^ Within the ba9 
outside. ' moreover ' tne "ik «s prevented from leaking from the bag to the 

the pra r s and the Mn - ' nk — 

as a main part of air as a parameter SCnbed reference to an amoun « <* nitrogen 

contTix 9 ^ri:: tnvr f ^ ink contaned within the ink ** « «» 

(negative gauge prLure,' wTn ^ Tab,e 1 shows * e Packaging" pressure 

saturation value of 13-14 ppm and Z "5Zn S 2 9 ^ P3Ck39in9 pr0Cess is set to be the 
cartridge when the P *c^ b Z ^*7 ' ^ 9 W ° ^ ** C0 " tained in the ink ta " k 
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TABLE 1 



Low pr ssur value 
(atmospheric pressure) 


Amount of Nitrog n (ppm) 


0.5 


7.5-9.0 


0.35 


7.0-8.5 


0.2 


6.0-7.5 



The description will now describe the variation of the deaeration of ink contained in the ink tank 
cartridge after opening the bag with reference to an amount of nitrogen contained in the ink as a parameter. 
Fig. 6 shows a variation of an amount of nitrogen after opening the packaging bag. Since the ink tank 
cartridge has a space kept by the ribs projecting from the lid, a constant amount of air corresponding to the 
pressure exists within the bag from immediately after the packaging process. Accordingly, within a short 
period (point a), the density of nitrogen within the ink rapidly rises as shown in Fig. 6, and after that, the 
density is constant because of the high sealability of the bag. The constant period continues for about two 
years from manufacture. After opening the bag (point b), the amount of nitrogen contained in the ink 
increases and reaches a saturation point (point c) about one week after opening. Even when saturated, the 
printing quality does not deteriorate within about one to four weeks (b to d)after opening within which one 
cartridge is normally used for printing. 

It is more preferable that the space maintained in the packaged bag is substantially 15% of the total 
inside volume of the bag after packing. 

The effect of deaeration of ink will now be described. When the ink tank cartridge is removed from and 
attached to the ink supply needle, an amount of air entering from the hollow needle is normally extremely 
small. According to experimentation, when the diameter of the hollow needle is about 0.8 mm, the amount 
of air entering was below 0.4 mm 3 at most which corresponds approximately to a meniscus of ink. The ink 
once entering the ink supply port flows towards ;the recording head and is trapped by -a filter (not shown) 
mounted in a filter chamber. The air trapped by the filter would not easily pass through the filter because 
the pore size of the filter is very fine. According to experimentation, employing a filter having a diameter of 
4 mm and a thickness (height of filter chamber) of 0.3 to 0.5 mm, after removing and attaching the ink tank 
cartridge to the needle as much as ten times or more, the air did not pass through the filter while the 
recording apparatus is operated. 

Accordingly, during the period from the point b to c of Fig. 6, the deaerated ink is apparently supplied 
to the recording head, and even if the ink tank cartridge is removed and attached to the ink supply needle 
and air enters in the ink supply port from the needle, the air is impregnated into the ink and, accordingly, 
the recording apparatus does not suffer from any problem. 

On the other hand, when the ink tank cartridge is removed from the apparatus and left for a while, air 
enters from the ink supply needle. As is known, air destroys the siphon phenomenon and causes an 
undesired ink-failure. To prevent such a problem, the ink-jet type recording apparatus is provided with a 
vacuum pump for forcedly ejecting ink from ink nozzles by applying a negative pressure to a recording 
head. In this operation, we have found that recovering from ink-failure depends on a deaeration rate of ink 
following experimentation. When using ink one to four weeks after the bag is opened, no problem occurs 
when the air contained in the filter chamber is ejected by the operation of the vacuum pump. On the other 
hand, however, after that time period if the amount of air contained in the ink is completely saturated or 
may even be excessively saturated due to a variation in temperature, fine air bubbles may be generated by 
an action of negative pressure during the ink-failure preventing operation, which causes the problem in 
obstructing ink flow. 

Fig. 7 shows an arrangement of packing the ink tank cartridge in which a cartridge is surrounded by an 
absorbing member, such as sponge grains 40, and accommodated in a packaging bag 41, and then 
subjected to a decompression proc ss. According to this arrangement, since the sponge grains 40 form a 
spac inside th packaging bag, th low pressur during the packing proc ss can b continued for a long 
time ven if th ink is filled in the porous member 21 as much as possibl , for exampl t about 95% volume 
of the porous member accommodat d in the ink tank cartridg . Th refor , th print quality and efficiency of 
the ink-filling can be improved. 

When th ink tank cartridge pack d as describ d above is actually to be used, the packaging bag is 
opened and the tank cartridge is taken from the bag. The tank cartridg is mount d on a carriage of the 
r cording apparatus in such a manner that th nd op ning of th ink supply port 15 is position d just 
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5 supply port 15. 1 9) 19 wh,le ««wwnicating with ink contained within the ink 

JTs^rt r ^rjr^rr 6 - * - — - — . * 

sealing member 20. 9dte 14 ' t0 ,ar 9 e extent because of the resiliency of the 

P""*** tan ^ertng Ks ,„ P k "r^r « **• » «««no«l. According,,, * „ 

™r k e»^^ the porous member - 

« However, it is mS^ZlX orm a Z TJ^T * *" SUPP * *« 15 * - Wd- 
unintentiona. touch by a finger F To h ^ 9 ^7T S ! ^ T'" 9 20 ,0r av ° idi "9 

flange 45 is advantageous in that not merely sSn 7JLZr F ' 9 ' * ™ S arran 9°™nt of the 

flange can be used as a guide member for east SEJE^rT" * 0m ^ t0m but a,so the 
Figs. 9-1 and 9-11 are cross-sections s^o^iT^nU^ ^ ^ 14 to the correct P 01 "'- 

- the present invention. The ink tank cJ^JTC^^ 0 ^ * * S9C0nd 9mbodi ™* of 
constituting an ink tank cartridge body having an lenTna S ZTlTZ " 3 h ° USin9 50 

- Port 53 projecting from a bottom surface 52 oMhe hTusinn S „ ? ^ 3 pip{Hike ink s ^ 
needle 14 disposed on the recording appValus s de tT2 ^ ^ 9n9a " S with the ink SU PP'V 
bottom surface is smalier than that S Kp surfS ? " tap8Wd S ° ** a diamete ' of ^ 

30 Sfonto which a filter 55 formed of high poZe o^lS^, *" 53 " pr ™ ded •* a " opening 
formed at an inner center of the ink sup£v Z 53 ™** 18 fUSe bonded - A «** P"*on 56 is 

fitted at a lower side of the step poZSeS main^ina"? rT^ 'f^™ 9 ^ Pediment, 57 is 
against the ink supply needle ?4 Further a sea^o Zmh J « by reS ' ,iently * ul " n " *• P° rt « 
embodiment) 58 is also fitted at a lower side o^t e D aLTnn ( i St ° PP ' n9 member (an °- rin 9 in *«* 
sealing member 60 having a high aJ°seL foled 9 , memb8r 57> A " ° penin 9 59 is se ^ed by a 

supply needle easily penetrates T*eZ^Z ™t * * ST *" thrOU9h which the ** 
communication hole 62 for communicating ^ " S ° BM by a ,id 62 ha ™9 a 
with a plurality of ribs 68 for defining spaces 63 ta^SS? SUrfaCS ° f the ,id 62 is P«»vido€l 

cartridge is further provided with -SLS^^J^JT^ 64 and the ,id 62 - ^e ink tank 

In Fig. 9-1 the porous member accom^t! d9tect,n 9 an ,nk near-end condition, 
of upper porous member "Cd S^l^^ " haS «" S6parate la ^ insisting 
pore size than the lower porous member 64b so matte c^J™ X' T* 649 iS ,ar9er in 

v.c,n.ty of the ink supply port 53. The elements ofT* Z £ 9 ' S ^ at the lower the 

than the porous member is'the same ?ml£££ Tr^T* ° f ** arran " ment other 

be zxrmoTr^ ^.^rs :*r r us , memb - the — — 

the upper layer. appncable as well as the lower layer having a small pore size than 

accost £e^ n ^^ - within me porous member 

manning a negative pressure a Tittle bit T^T "I * PaCka " ,or stockina while 

process. When the ink tank cartridge is V^SZt^^fT* MB) that durin9 me ink - fi,,i "9 
new ink tank cartridge out of the ^St!^ZSZ^• ! ^ Cka9in9 ba9 '* ° pened t0 take a 
apparatus in such a manner that the en^ owmToi S^K T""^ °" th9 Carria " of re ^ d i"9 
supply needle 14 and then oap^EwTS^^S? T 53 ' S P0Siti0n9d J ust ab °«> ■» ** 

in this operation, the ink supply neZ 1^ ^2^21 h. " the " e9d,e 14 " 

packing member (O-ring) 57 through ^1^ ELE ^S,T lnB r mb9r (fi ' m) 60 and reac "^ «• 
needle 14 to be kept in a liquid tight ^S^S^^r^^ This enab »^ *e ink supply 
member (0-ring)57 while communicLg within by ** packi " 9 
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When the ink supply needle 14 penetrates the sealing member 60, the sealing member 60 may partially 
go into the ink supply port 53 with the ink supply needle 14. However, broken pieces 60a of the sealing 
member 60 is stopped to go further with the needle by the sealing member stopping member 58 as shown 
in Fig. 10B so that the brok n piecs 60a do not reach the packing member 57. Accordingly, even if gaps 
5 66 are formed between the needle 14 and the sealing member stopping member 58, the liquid seal can be 
maintained owing to the packing member 57 and, therefore, the ink is prevented from leaking out. Various 
modifications of the packing member 57 and the sealing member stopping member 58 are now described. 
The remaining elements of the structure, however, remain the same. 

In Fig. 10A-2 the sealing member stopping member 58-2 is not an O-ring but an elastic sealing member 
10 while the sealing member 57 is an O ring. 

In Fig. 10A-3 both the sealing member 58 and the sealing member stopping member 58 are not an CD- 
ring but an elastic sealing member. 

In Fig. 10A-4 the sealing member 57 and the sealing member stopping member 58 are unitarily formed 
and provided with a groove between the members. 
15 In Fig. 10A-5 the sealing member 57 is not an O-ring but an elastic sealing member while the sealing 
member stopping member 58 is an O-ring. 

Fig. 1 1 is a cross-section showing part of an ink tank cartridge according to a third embodiment of the 
present invention. As shown in Fig. 11 , a pipe-like ink supply port 71 is formed at the bottom surface 70 of 
the housing for accommodating a porous member for filling therein ink. A filter 72 is fixed to a top opening 
20 of the ink supply port 71 which resiliently abuts to compress the porous member for impregnating ink. A 
packing member 73 and a seal member stopping member 74 are press fitted in a center inner portion of 
the ink supply port 71 and secured by a bushing 75. A lower opening 76 is sealed by a sealing member 
(film) 77. 

The ink tank cartridge of this embodiment is further provided with a porous member 81 fitted in the ink 

25 supply port 71 between an electrode 80 disposed within an ink chamber 79 for detecting an ink near-end 
condition and the packing member 73. An upper portion of the porous member 78 engages with a step 
portion 81 formed inside the ink supply port 71 as shown in Fig. 1 1 to prevent the porous member 81 from 
moving even when the ink supply needle penetrates therethrough. The reference numeral 95 designates 
another electrode for detecting the ink near-end condition. 

30 Fig. 12 shows an embodiment of the ink supply needle 90 preferably applied to the ink tank cartridge of 
the present invention. The ink supply needle 90 is provided with a tip 91 having a conical shape and an 
inclined surface for easily penetrating the sealing member 77, stopping member 77 and packing member 
73. A needle body 92 has generally parallel openings 94 communicating with an ink supply path 93. 

In this embodiment, when the sealing member 77 is positioned onto the ink supply needle 90 and 

35 mounted, the ink supply needle 90 penetrates the sealing member 77 and passes through the sealing 
member stopping member 74 and the packing member 73. Since the ink supply needle 90 has no hole at 
the tip 91, the variation in volume in the ink chamber 79 caused by a piston-effect during the mounting 
operation of the ink tank cartridge, is received by the tip 91 and the packing member 73. Whereas the 
variation is not applied to the through hole 93 as shown in Fig. 13A but to the upper side through the 

40 porous member 78 of the ink supply port 79. Thus, when the openings 94 pass through the packing 
member 73 pressure is generated when the cartridge is being mounted and so ink flows into the ink supply 
path 93 through the openings 94. 

As described above, during the mounting operation of the ink tank cartridge, the undesirable variation in 
volume due to the piston effect applied to the recording head can be prevented since the ink supply path 

45 93 does not communicate with the ink supply port 71 , so that leakage of ink from the nozzle opening of the 
recording head is effectively avoided. Further, since it is not necessary to form through holes, the ink 
supply needle has sufficient mechanical strength and, accordingly, the needle can be formed of a material 
other than metal such as, for example, a high polymer material. An ink supply needle formed of high 
polymer material is advantageous in that the manufacturing process can be simplified and further dangers 

so raised because of metal can be avoided. 

Furthermore, an inner diameter of the through holes 94 can be selected freely yet maintain the 
meniscus even if an outer diameter of the ink supply needle is designed to b large to thereby control an 
appropriate flow resistance. Ther fore, the ink supply needle can maintain a mechanical strength sufficient 
for penetrating into the ink tank cartridge if the needle is formed of a high polymer material. 

55 Preferably, the ink supply needle shown in Fig. 13B is so d signed that, for example, an outer diameter 
R of the needle is within a range of 2-4mm and a length L of the ink supply port of the ink tank cartridge 
side when the ink tank cartridge is mount d onto the needle and the packing member is set to be below 
2.5mm. This arrangement is more preferable because the variation in volume when the ink tank cartridge is 
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mounted on the ink supply needle is small and the undesirable piston effect can be minimized. 

On the other hand, if the ink tank cartridge must be replaced when the tank is still full such as for 
maintenance, ink existing around the tip of the ink supply needle is sucked up into the porous member 78 
located in the vicinity of the needle because of capillary action of the porous member filled within the tank 

5 cartridge for impregnating the ink. In this operation, since the porous member 78 has a capillary force which 
is substantially the same as that of the porous member filled in the tank cartridge, the ink remains in the ink 
chamber 79. Accordingly, air is prevented from entering inside the tank cartridge body. Further, if the ink 
tank cartridge is removed, the electrodes do not output a signal representing the ink near-end condition. As 
a result, it is ready to start printing again merely by mounting the once removed ink tank cartridge again 

w onto the ink supply needle. 

The third embodiment describes the needle having parallel through holes. However, the needle having 
through holes in the end surface as shown in Fig. 3 may be employed if the piston effect during mounting 
of the cartridge is small. 

Further, the ink tank cartridge of the third embodiment utilizes stopping members for preventing the 
15 packing member and the sealing member stopping member from falling off. However, these stopping 
members may be omitted if the mechanical strength of the sealing member is relatively large. 

As described above, according to the present invention, the ink tank cartridge housing is removable with 
respect to the ink supply needle and is provided with the ink supply port projecting from the bottom surface 
of the housing both inwardly and outwardly. The porous member for impregnating ink is resiliently 
20 accommodated in the housing through the filter secured to the end of the ink supply port. The packing 
member is disposed at the end opening of the ink supply port for resiliently abutting against the periphery 
of the ink supply needle and the sealing member for seating the end opening of the ink supply port, through 
which the ink supply needle penetrates. Accordingly, the ink tank cartridge of the invention is advantageous 
in that the ink supply needle does not require a sharp tip, air is prevented from entering the ink supply path 
25 of the recording apparatus, and a tight air-seal between the ink supply needle and the ink tank can be 
maintained. 

Embodiments of the present invention have been described and it will be appreciated by a person 
skilled in the art that modifications may be made without departing from the scope of the present invention 
as defined in the appended claims. ^ < 



30 



Claims 



1. An ink tank cartridge for an ink-jet type recording apparatus, the cartridge being removably mounted 
onto an ink supply needle (14,90) having through holes (36,94) and mounted on the recording 

35 apparatus body, the cartridge comprising: 
a housing (11,50); 

an ink supply port (15,53,71) projecting from a bottom surface of said housing inwardly; charac- 
terised by 

a porous member (21,64) accommodated in said housing for impregnating an ink, said porous 
40 member resiliently abutting against said ink supply port through a filter (17,55); 

packing means (19,57,73) for resiliently abutting against an outer periphery of said ink supply 
needle of the recording apparatus; and 

means (20,60,77) for sealing an end opening of said ink supply port, said ink supply needle 
penetrating through said sealing means. 

45 

2. An ink tank cartridge as claimed in Claim 1, wherein said packing means comprises a resilient ring. 

3. An ink tank cartridge as claimed in Claim 1 or 2, wherein said porous member is compressed at a 
region in the vicinity of said ink supply port. 

50 

4. An ink tank cartridge as claimed in any one of claims 1 to 3, further comprising 

m ans (58) provid d between said packing means and said sealing member for preventing broken 
piec s of said sealing member produced when said ink supply needle penetrates said sealing member. 

55 5. An ink tank cartridge as claimed in any one of the pr ceding claims, in which said ink supply port 
projects both inwardly and outwardly from said bottom surface. 
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ink supply needle are .ocated and an * chamS IvClLlT the thr0U9h ho,9s of sa « 
and said filter of said ink supply port ™ d9 * ned between 831(1 resilie "t Porous member 

5 

9. An ink-jet recording apparatus as claimed in any one of claim* i m » „ ■ 

sa,d ink supply needle is within a range of 2-Sm and TZl ? *" ° Uter diameter R of 

1^ An ink lank cartridge of Claim 12, wherein said'niesn finer has a pore size of 20 to 100 juij; 
14 ^S^^Xir-' «• - - - <*ft — . sak, sealing mesne is 

said container. com™, under e low pre,^ so mat a space Is maintained in 

" m ^ ^ * — " ~ insid. vrt™, „, 

" *™rS„: ' 8 " " - «- » — « »y • space disposed a, 

50 
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